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Concentration dependent SERS spectra of R6G
In the case of R6G analysed with as-synthesized Cl-AgNPs, intense SERS spectra of R6G could be obtained at a concentration of 10 -7 M ( Figure S3 A, spectrum a), the limit of detection being 10 -8 M ( Figure S3 A, spectrum b). molecules, leading to a sensitivity of SERS spectroscopy which is comparable to that of fluorescence.
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The SERS spectrum of R6G shows only fluorescence emission when using assynthesized cit-AgNPs as substrate ( Figure S4 ). However the SERS spectrum of R6G is turned on by additional activation of the colloid with Ca 2+ and Cl -.
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Specific SERS detection
The spectral table depicted in Figure S5 contains spectra recorded from the same R6G 10 -11 M in cit-AgNPs solution, modified by sequentially adding Ca 2+ and Cl -, as shown in the Scheme S1.
Scheme S1. Schematic illustration for the sequential addition of Ca(NO 3 ) 2 0.1 mM and NaCl 1 mM and 10 mM to R6G 10 -11 M in cit-AgNPs, as indicated. Figure S5 shows the SERS spectra recorded in each of the situations depicted in Scheme S1. The SERS spectrum of R6G 10 -11 M with cit-AgNPs is blank ( Figure S5 , spectrum a).
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When to the same solution, Ca(NO 3 ) 2 10 -4 M is added, the recorded spectrum shows the two main citrate SERS bands at 924 and 1370 cm -1 ( Figure S5 , spectrum b),
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indicating that the Ca 2+ SERS active sites promote the chemisorption of citrate anions.
Next, when NaCl 10 -3 M is added to the same solution, the SERS bands of citrate disappear, while the SERS bands of R6G begin to appear ( Figure S5, spectrum c) .
Thus, the Cl -ions, due to their higher affinity for the silver surface, replace the citrate anions from the Ca 2+ SERS active sites, forming now Cl -SERS active sites for R6G.
Finally, the increase in the Cl -concentration from 10 -3 to 10 -2 M leads to a further increase in the SERS intensity of R6G ( Figure S5 Figure S7 illustrates schematically the obtaining of the SERS spectra depicted in Figure S6 , particularly the generation of Ca 2+ SERS active sites, the chemisorption of S11 citrate and the generation of Cl -SERS active sites, which then promote the chemisorption of crystal violet. Figure S7 . Schematic illustration for the obtaining of the SERS spectra depicted in Figure S6 , after the SERS activation of the cit-AgNPs with Ca 2+ and Cl -ions.
In the absence of Ca 2+ and Cl -ions, there is no electronic contact between the silver surface and citrate or crystal violet molecules, the resulting Raman spectrum being similar to that of water. 
